Biphasic modulation in the trigeminal nociceptive neuronal responses by the intracerebroventricular prostaglandin E2 may be mediated through different EP receptors subtypes in rats.
To determine which prostaglandin E2 (PGE2) receptor subtypes are involved in the brain-derived PGE2-induced changes in nociception, we injected synthetic EP1, EP2 and EP3 receptor agonists (0.01 fmol to 10 nmol) into the lateral cerebroventricle (LCV) of urethane-anesthetized rats and observed the changes in the responses of the wide dynamic range (WDR) neurons in the trigeminal nucleus caudalis to noxious pinching of facial skin. The enhancement and suppression of the nociceptive responses of the WDR neurons were observed after the LCV injection of MB28767 (an EP3 receptor agonist) at a low dose range (1-100 fmol) and 17-phenyl-omega-trinor PGE2 (an EP1 receptor agonist) at high doses (1-10 nmol), respectively. Furthermore, the suppression of nociceptive neuronal responses after the LCV injection of PGE2 (1 nmol) was completely blocked by SC19220 (an EP1 receptor antagonist, 300 nmol). On the other hand, butaprost (an EP2 receptor agonist) at any doses tested (0.1 fmol to 1 nmol) had no effect on the nociceptive responses. The LCV injection of MB28767 (10 fmol) and 17-phenyl-omega-trinor PGE2 (1 nmol), which respectively enhanced and suppressed the nociceptive neuronal responses, did not affect the responses of the low threshold mechanoreceptive neurons to innocuous tactile stimuli. These results provide electrophysiological evidence that brain-derived PGE2 induces mechanical hyperalgesia and hypoalgesia through EP3 and EP1 receptors, respectively, in the rat.